contain th e argon lines as given by Mr. C rookes; nor, w ith the exception of th e yellow line, do I g e t the special lines noted by him in th e gas. (F o u r of these out of six seem possibly to he due to nitro g en .)
B u t I do g et lines nearly coinciding w ith chrom ospheric lines discovered by m e in 1868.
On Novem ber th e 6 th of th a t year, I suspected a line less refrangible th a n C, and so n ear i t th a t w hen both were show ing b rillian tly the p air appeared double, like D in a spectroscope of m oderate dispersive power.* L ater, I discovered another line a t 6678'3 (R ow land), which was observed to vary w ith D 3. There is a line in th is position, w ith the dispersion employed, in th e spectrum of the new gas. This line has also been seen by Thalen, as stated by Professor Cleve in a com m unication to th e P a ris A cadem y (' Com ptes R endus,' A p ril 16th, p. 835), b u t th e o th er lines given by him (w ith th e possible exception of th e one at 5016) have not been recorded by me.
A lth o u g h I have, a t present, been unable to m ake final com parisons w ith th e chrom ospheric lines, th e evidence so fa r obtained certainly lends g reat w eight to th e conclusion th a t th e new gas is one effective in producing some of them , and it is suggested by th e photographs th a t th e stru c tu re lines of hydrogen m ay also be responsible fo r some of them .
I m ay state, u n der reserve, th a t I have already obtained evidence th a t the m ethod I have indicated m ay u ltim ate ly provide us w ith other new gases, th e lines of w hich are also associated with those of th e chrom osphere.
Messrs. Fowler, Baxandall, Shackleton, and B u tle r have assisted me in the various stages of th e inquiry. I I I . " A cokanthera Schim peri : its N a tu r a l H isto ry , C h e m istry , a n d P h a rm a c o lo g y ."
L L .D ., F .R .S ., P ro fe sso r o f M a te ria M ed ica in th e U n iv e r s ity o f E d in b u r g h ; a n d J oseph T illie, M.D., F .R .S .E ., L e c tu r e r on E x p e rim e n ta l .P h a rm a c o lo g y in th e U n iv e rs ity o f E d in b u rg h . R e c e iv e d M a rc h 28, 1895.
(A b stract.)
Several years ago an o p p o rtu n ity was given to one of us to examine poisoned arrow s and th e poison used in sm earing them , of the W a N yika trib e of B ast A frica. W hile the pharm acological action of th is poison was found to have a close resem blance to th a t of Strophanthus seeds, its physical a n d chem ical p ro p e rtie s en a b le d th e conclusions to be d raw n t h a t th e poison was n o t m ade from th ese seeds, b u t w as chiefly com posed of an ex tra c t p re p a re d from a wood. These conclusions have been confirm ed by th e exam ination of f u r th e r specim ens of th e W a N y ik a arrow -poison, a n d of th e wood from w hich i t is prepared.
Specim ens of th e W a G yriam a and of th e W a K am ba arrow -poisons and of th e wood from w hich they are p re p are d h av e also been exam ined.
W e have been enabled to re fe r all th ese specim ens of wood to th e geuus Acokanthera, w hich, therefore, supplies th e arrow -poison use over an extensive area in E a st A frica.
Leaves, flowers, a n d fru it, each tak en from th e sam e in d iv id u a l tree, h av in g also been sent to us, we have b een enabled to d eterm in e th a t th e wood of th e species Acokanthera , B en ( CarissaSchimperi, A.T)C.), is used by th e W a N y ik a an d th e W a G yriam a and o th e r trib es in prep arin g th e ir arrow -poison.
T he trib es in h ab itin g th e coast regions n ea r M om basa have long been know n to use an arrow -poison, b u t th e botanical specim ens received by us are ap p aren tly th e first th a t have been com pletely identified.
The arrow -poison of these trib e s u su ally contains a crystalline glucosidal activ e principle, w hich, in its chem ical p ro p e rtie s an d pharm acological action, is identical w ith th e activ e principle also separated by us from th e wood of
Acok Sch
T his active principle crystallises from w ater in th e form of colour less, tra n sp a re n t, q u ad ran g u lar plates, an d from alcohol in colourless, th in , needle-shaped crystals, w hich u su ally g ro u p them selves in tu fts and rosettes. A t a tem p eratu re of 13-15° C. i t is soluble to th e ex ten t of 0'93 per cent, in d istilled w ater, a n d of 2 '4 p e r cent, in diluted alcohol of sp. gr. 0'920. A t h ig h er tem p eratu res m uch larger q u antities are dissolved by w a te r an d by alcohol. I t is alto g eth er insoluble in ethylic eth er and in chloroform . A sa tu ra te d solution in cold w ater is tasteless and n e u tra l in reaction, and is affected, in an obvious m anner, by v ery few chem ical reag en ts. Strong sulphuric acid produces im m ediately a red colour, and subse quently a green colour is developed. The m elting p o in t is about 186° C. W hen treated w ith d ilu te sulphuric acid i t gives th e reaction of a glucoside.
Concordant com bustions m ade fo r us by D r. D obbin of th e Chemical Laboratory of th e U niversity show that, d ried a t 100° C., i t contains (ii) C 58 46 per cent., H 7'71 per cent., w hich corresponds w ith th e form ula C^H^Cis.
In 1882 MM. Rochebraune and A rnaud separated an am orphous glucoside from th e root of an unknow n species of tre e used in N o rth Som aliland to p rep are an arrow-poison. This glucoside, dried at 120° 0., on com bustion yielded C 48'3 per cent., H 6'5 per cent., and to it th e nam e ouabain w as given.
In 1888 A rn a u d obtained from the wood of an unidentified species of Acokanthera, provisionally nam ed Acokanthera C athelineau (Carissa o u a h a i o , F ran c h et and Poisson), used in N orth Som aliland to prepare an arrow-poison, a crystalline glucosidal active principle, which, dried a t 140° C., on com bustion yielded (i) C 58T 4 per cent., H 7 67 p er cent., corresponding w ith th e form ula CsoH mO m, and dried a t 100° C., w ith th e form ula C3oH460 12,H 20 ; and to ifc th e name ouabain was also given.
In 1893 Lew in, and also M erck, separated from th e wood of another Acokanthera, nam ed AcokantheraDejle S chw e glucosidal active principle, which, dried a t 100° O., on com bustion yielded C 58 32 p er cent., H 8*01 per c e n t.; and w hich is also nam ed by Lew in ouabain, and erroneously stated to be th e active principle of Acokanthera Schimperi.
T he com plete recognition of th e species of Acokanthera is of p rim ary im portance, because several supplies of th e wood of uniden tified species of Acokanthera sent to us from E ast E quatorial A frica yielded only a glucosidal active principle, w hich was am or phous.
T he characters of th e crystalline active principle w hich we have separated from th e wood of th e fully identified species Acokanthera Schimperi, B enth. and Hook., agree w ith those of th e crystalline active principle separated by A rnaud from th e wood of th e u niden tified species of Acokanthera, provisionally nam ed and also from th e seeds of an unidentified species of Strophanthus, obtainod from W e st A frica.
As, therefore, th e nam e ouabain is used for three quite different substances, and is itself derived from m erely a vernacular w ord " wabayo," w hich is used in a restricted district, we would suggest th a t, in accordance w ith a usual custom , th e crystalline active principle of Acokanthera Schim peri should be nam ed acokantherin and not ouabain.
In th e P relim in a ry Notice of th is paper th ere w as appended a note, m aking brief m ention of some of th e m ost im p o rtan t general obser vations made by several investigators upon th e pharm acological action of those arrow-poisons which, at th e tim e w hen th e investigations were made, were n o t know n to be derived from the Acokanthera species, and upon several non-crystalline and crystalline glucosidal substances to w hich the arrow-poisons owe th e ir action. In th e present paper th e w ork accomplished by A rn o tt and by H aines in 1853, by R inger in 1880, by R ochebraune and A rnaud in 1881, by Laborde in 1887, by Langlois and V arigny, by Gley and Rondeau,
1895.] its N a tu r a l H i s t o r y ,
and by G ley in 1888, b y S ailer in 1891, b y P aschkis in 1892, and by L ew in in 1893, h as been m ore fu lly described.
T he g ro u p of arrow -poisons w hich owes its a c tiv ity to e x tra c ts of Acokanthera p la n ts has been found to possess a q u a lita tiv e id e n tity of action w ith Strophanthus, b u t some of th e au th o rs m em phasise an action upon th e card io -re sp irato ry ce n tres in th e m edulla, a n d o th ers a d ire c t action upon the h e a rt.
A d etailed exam ination of th e pharm acological action of acokan th e rin has n o t led to th e discovery of an y im p o rta n t q u alitativ e differences betw een its action an d th a t of Strophanthus hispidus an d of its active p rin cip le stro p h an th in , w hich w as described b y one of us in 1870, in 1872, and in 1890.
As, how ever a special in te re st m u st be a tta c h e d to th e effects upon th e circulation, th e experim ents upon th e h e a rt, blood-vessels, an d blood-pressure are described w ith m ore d e ta il th a n those upon o th e r system s. O ur experim ents show th a t sm all and ca refu lly -reg u lated doses can produce a g re a t slow ing of the ra te of th e heart, even w hen th e v agi nerves are divided, or w hen atro p in e is ad m in istered ; and th a t a g re at increase in th e ex ten t of th e diastolic an d systolic m ove m ents of th e h e a rt can be ob tain ed w ith o u t th e average bloodpressure being a t all affected, or affected only to a very sm all ex ten t. A n y rise of blood-pressure w hich follows th e a d m in istra tio n of such doses is accom panied by so g re a t a slow ing of th e ra te and by so g re a t an increase of th e ex ten t of th e pulse m ovem ent th a t constriction of blood-vessels seems c o n tra -in d ic a te d ; a n d the rise of blood-pressure m u st therefore be a ttrib u te d to th e increase in th e am plitude and vig o u r of th e h e a rt m ovem ents and th e g re a te r q u a n tity of blood propelled into th e arteries. L arge doses produce a rise of bloodpressure, w hich is probably due to an action upon th e vaso-m otor centres or p erip h eral ganglia, an d probably n o t upon the m uscle of th e blood-vessels, because perfusion experim ents in frogs show th a t dilute solutions of acokantherin of 1 in 100,000 to 1 in 10,000 in norm al saline do n o t produce contraction of blood-vessels, and w ith even so stro n g a solution of acokantherin as 1 in 5000 the contraction is very s lig h t; w hereas a solution of d ig ita lin of 1 in 100,000 to 1 in 20,000 in norm al saline ra p id ly reduces and arrests the flow th ro u g h th e blood-vessels.
The predom inant action of acokantherin is th a t exerted upon strip ed muscle, and, because of this action, w ith possibly an action upon th e in trin sic cardio-m otor ganglia, the chief effect is produced upon th e h eart, while the influence exerted upon the cardio-respira tory centres in th e m edulla is relatively slig h t or secondary.
